r-1, c-2, t-3, t-4-tetraphenvlcyclobutane (TPCB) was irradiated in dilute solutions of hexa methylphosphoric triamide (HMPT) with 20 ns pulses of 16 MeV electrons. Solvated electrons (e^iv) produced during the radiolysis of HMPT react with TPCB with k = (6 ± 1) • 109 1/mol s. Simultaneously with the decay of the optical absorption of the solvated electrons, the formation of the absorption of t-stilbene (at 300 nm) and that of stilbene radical anions (at 500 nm) was observed.
Introduction
Hexamethylphosphoric triamide (HMPT) has been proved to be an appropriate solvent for the investigation of reactions of negatively charged ion molecules generated during the irradiation of liquid systems with high energy radiation. We reported recently [ 
Discussion
The analysis of the optical absorption spectra yielded the following: with respect to the spectrum of t-stilbene the permanent absorption between 280 and 350 nm with the peaks at 300 and 310 nm is assigned to t-stilbene [9] . B y comparing the transient absorption at A > 350 nm with absorption spectra of radical anions o f t-stilbene (t-St"7) and c-stilbene (c-St~) reported in the literature [10, 11] it appears that the peak at 500 nm is correlated both to t-S t~ and c-StT . The peaks at 670 nm and 750 nm correspond to t-S t~ and c-StT , respectively. It should be emphasized that the absorption at A > 3 5 0 n m and the major portion of the final t-stilbene absorption (about 70%) are formed simultaneously. The yield of t-stilbene calculated from the absorption at 300 nm (e = 2 . 8 x l 0 4 I/mol cm) [9] is of the same magnitude as that of t-stilbeneradicalanion (e = 5 .2 x 104 //aolcm ) [11] . Furthermore, it may be recalled that the decay of the absorption of the solvated electrons is accompanied by the simultane-ous formation of the new absorption after the pulse.
Thus, it is concluded that upon the addition of an electron the rapid fragmentation of a TPCB molecule is caused ("dissociative electron attach m ent") according to the following mechanism:
es-lv + TPCB -(e" -T -(TPCB" ) , The lifetime of (TPCB" ) is assumed to be shorter than 1 0 -9 s since reation (2 ) was found to be always the rate determining step for the formation of stilbene radical anions. From the fact that a rather strong absorption around 750 nm was observed (spectrum A in Fig. 1 ) the occurrence of reaction (3 b) was conjectured. However, only a minor fraction of the total conversion of TPCB is assumed to be due to processes involving reaction (3 b) since the radiation chemical yield of t-stilbene is rather high (G(t-St) = 3.4), as evaluated from the total absorption at 300 nm ( Figure 5(b) ). Since in HMPT Cr(e~lv) is 2.3 [12] , the maximum attainable value of G (t-St) would be 4.6 (if each solvated electron causes the formation of two t-stilbene molecules). The fact that the measured G (t-St) value corresponds to about 74% of the maximum attain able value indicates that the major portion of solvated electrons initiates the decomposition of TPCB molecules into t-stilbene. The finding that 6r(t-St) is definitely smaller than the maximum attainable value might be explained by the occurrence of reation (3 b) and by the fact that only a certain fraction of stilbene radical anions are neutralized according to reaction (4):
t-St" + S t --> t -S t + S (4) (S+-: radical cations of solvent molecules S).
An additional formation of t-stilbene was observed by the slow formation of the absorption at 300 nm in Figure 4(b) . This corresponds to the decay of the absorption at 500 nm (Figure 4(a) ). The rest of the stilbene radical anions is undergoing reactions (not yielding stilbene) which could not identified during this investigation.
In conclusion it may be stated that TPCB reacts rather rapidly with solvated electrons in HMPT solution via a dissociative electron attachment process, t-stilbene is formed as the major reaction product.
